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MOORING S7:
BOTTOM PRESSURE VS. 140 m MicroCAT

Group 1 Group 2
S7 Mooring [Seagiiaee-344)'£0+& [red), 140ni Microcat -140 (l^lue) 
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A Sample Wave



ASIAEX MOORING S7 (350 m) TEMPERATURE
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GMT Hour May 9, 2001
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MOORING S7 v-VELOCITY
(2-Hour High-Pass Data)
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Solitons and surface roughness:  How it works

[From Hsu and
Liu, 2000]

GRAY        am.      BCD  BRIGHT       C       D    B G 

~ri,   r~n   ri~n    r 
SARIMAGE GRAY BRIGHT   DARK 6 BD 6        BDGBDG 

1      n     I    i i i i i M i i 

[Ki^ RADAR IMAGE INTENSITY 

-Dltt^ 

Wind Direction 
-^  

wind waves Sea Surface 
-4^\rt|^A^i^^fc—^^It^^^i^^" »i^»*'Vfc>i« i»i^.*»i» "ii-. [.■■■■^^ *i^t^^***-* 

 I, 

Hi 

' .^-,s 

Surface Current 

Hi 

,,,.,,     I r       "i !    Propagation Direction 

>^^^, /I 

1/ 
Tuning 
Point 

ir--,' 

Surface Current 

I   ,--v 

It       I'll 
I  - ._ ^ I 

H; 

1 ^ J \ 

,,  Elevation Internal Waves 

H, >H2 

I .       1 '   "   I   I        '  '    Propagation Direction 

^* /TnT 

Depression Internal Waves 

" Bottom 

Hi — H2 

(Critical Depth) 

Hi <H2 



Where Are They Generated?



S7, 97 m

Thresh = 50

IW1, 100 m

Thresh = 50
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IW1, 100 m

Thresh = 25

S7, 97 m

Thresh = 25
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Soliton Ray Traces from ASIAEX Moorings

117 118 119 120 121 122

19

20

21

22

East Longitude

N
o

rt
h

 L
at

it
u

d
e



lOQI 

JTTfl 

13'3 

1610 

JJI& 

iiaj 

IJM 

1021 

rial a» 

67^ 

^Ofi 
T 

*6D      n 

we 
141 

?3^ 

JIC 

J?1B_ 

.'6-It 

-     .11    «= 
Eta -tf 

1h 

93J 

3. rao 

P747 

ID&I 

\ 
/ B&> 53fl 

^IB 
NdlKllll 

Tallin hi n^ Pi ^ 

.^V:^.,"ii!41TAN     ISLAND     ^f' 

_ -    lU Ei3B 130? 
■5 

Oi 

Kt 

Z97g 

5la 

^B4'' 

5 

Hi 

790 

?^e V.^ 15 

-^^s ^^ -- 
ea      '300 

15 

Acli[efi(ikJ    ^ 

1595 

i«5 z 

]39g 

'15? 
1430 

'^'"^ '32.'.   .       -^  _ „.?V^  ^^ 

1156 

JflOCh 
1?I6 

?S3       2?^   ^^frVi^gi'-Vie- 

41' 

■344 
&^ 

r4?g 

59 j 

z^'f-"' 

2MJ 
7-iC 

2901 

2047 

J^P3 
ffite 

672 
^fb 

J29 
■1H6 

B^' 

J42 924 
'50 

1432 
?^0 

2fai 3f05 



How Do They Propagate?



SOLITON PROPAGATION: U-COMPONENT AT 60 M DEPTH
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SOLITON PHASE SPEED CALCULATIONS

 Date                   S7 time               S5 time              dt(hrs) x(km)  speed(m/s)

 

May  6 2001 126.34351 126.49999  3.7555 16.6 1.22

May  6 2001 126.80453 126.95345  3.5741 16.6 1.29

May  7 2001 127.32942 127.49513  3.9770 16.6 1.16

May  7 2001 127.81335 127.96595  3.6624 16.6 1.26

May  8 2001 128.33130 128.51666  4.4486 16.6 1.03

May  9 2001 129.32694 129.51666  4.5533 16.6 1.01

May  9 2001 129.45191 129.63332  4.3538 16.6 1.06

May  9 2001 129.92265 130.09234  4.0726 16.6 1.13

May 12 2001 132.00210 132.13331  3.1490 16.6 1.46

May 12 2001 132.33189 132.46874 3.2844  16.6 1.40

May 13 2001 133.36571 133.48888  2.9561 16.6 1.56

May 14 2001 134.43980 134.57152  3.1613  16.6 1.46



So, at 4.5 days to propagate from
the Luzon Strait to the ASIAEX

Site, the true phase relation of the
“groups” with the tide looks like

this!



MOORING S7:
BOTTOM PRESSURE VS. LAGGED 140 m MicroCAT

Group 1 Group 2 Shifted 4.5 d

S7 Mooring (Seeguaae-344)'20+5 (red), UOm Wicrocal -140 (blite) 
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What Happens When They Hit
The Continental Shelf?

[With Application to Elevation Waves]



MOORING S7:
BOTTOM PRESSURE VS. 140 m MicroCAT

Group 1 Group 2
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Depressed Thermocline

Elevation Waves
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S5, 60 m

Thresh = 20

S4, 60 m

Thresh = 20
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SUMMARY

• At least three soliton generation regions for the continental
shelf in the northeastern SCS
– Luzon Strait
– Dongsha Island (Pratis Reef)
– Local Continental Shelf Break

• Luzon Strait waves
– Generated  on neap tide when semidiurnal
– Travel WNW towards 282º at about 1- 1.4 m s-1

• Mode-1 Waves Dominant
• Wave field on shelf very complicated, multiple sources

interacting



Future Work
• Need Full-Year Time Series for

Predictability
– Waves generated year-round?

• Need Concurrent Observations at
Generation Site
– Relationship between generation and barotropic

tide

• Need Mid-Basin Observations
– Spatial variation in propagation speed and

vertical structure



Extra Slides for Questions
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S6, 60 m

Thresh = 50

S6, 60 m

Thresh = 20

Direction Polar Direction Speed
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ASIAEX SCS MOORED ARRAY:
MEAN VELOCITY COMPONENTS FROM ALL MOORINGS



ASIAEX MOORINGS: MEAN CURRENT VECTORS
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ASIAEX MOORINGS:  VARIANCE ALONG PRINCIPAL AXES
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WIND VECTORS FROM TUNGSHA AND OCEAN BUOY
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